E2F-1 RNomics is critical for reprogramming of cancer cells to quiescent state.
The discovery of cooperativity between pRB and E2F greatly prompted various investigators to find how E2F biology contributes to oncogenesis. Although E2F family of transcription factors have been linked to proliferation, apoptosis and differentiation, yet no heed has been paid to understand the role of E2F biology in cellular quiescence. To understand the functional RNomics (regulation of gene transcription through RNA interference) of E2F-1 gene, 2 cancer cell lines, such as Jurkat exhibiting E2F-1 gene overamplification and Hela-229 exhibiting intrinsic downregulation of E2F-1 gene expression, were used in our study. E2F-1 gene knockdown via siRNA within Jurkat cells resulted in upregulation of genes characteristic of quiescence both translationally and transcriptionally, which was accompanied by downregulation of genes at both translational and transcriptional level involved in cell cycle progression and apoptosis. This genomic phenomenon also translated into ultrastructural and phenotypic features typical of quiescent state. These observed results in Jurkat cells were simulated by upregulation of E2F-1 gene in Hela-229 cells through the downregulation of miR 17-5p. This E2F-1-regulated pathway explained as to how Jurkat cells entered exclusively into quiescent state when E2F-1 was downregulated in these cells and how Hela-229 cells proliferate vigorously when E2F-1 was upregulated in such cells. Here, we propose a gene-regulatory pathway which the cell might be using in its entry into either quiescent or proliferative states. Furthermore, this pathway may be useful in designing strategies for the treatment of cancer in general and acute lymphoblastic leukemia in particular.